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Schedule variance of construction activity with varying production rates

d [y

aig el NgNTaUsN, gHSaY pAaIdY

a

Nattawut Phisutsinthop, Suneerat Kusalasai

M Ienssulen anzdmnssumans yrInodenBasans o.na loTu 1YI1981A817 1WAIATINT NFIUNNA 10900

IN3. 0-2942-8555 AD1334 1N3815 0-2579-7565

E-mail: illmare81@hotmail.com, fengsnw@ku.ac.th

UNANED
1 1 3| i o a

Yymianuardrvesaunead e ifluilymininima
- ' v A
yunuTasanisneaieuuialvg tiiesainIasanis
FINa1UNIZVIUM T NUNFUFoUAL Tz oz
AoadaneuIe MydsziuanumnIaTINIsTEHIg

' Y =R A o w a A
msneadndududadidg anngqugnisdsyiiiu
F0IUAINTATINT AIAIUABIAIAADUUBDILHUIY
(Schedule Variance, V) AoHas 1931319 BCWP (yasi
o5t 1da5e & Sunwasan) fu BCWS
an1veslTuaaunalsildauunuau a Jun
W915907) Tagal BCWS  Afdndaaiuuedszeziialis
Wu1eANIININTINneas g mualiidasinig
° ~ A 0 o & A v
wrauiineimniy Faluanuiuaadeunuetn
o Y v o =S ] d' o Y
fvualioasinsiiauiialluasn $1ldaranw
AaAAaRHYRILNUAIUNAIUIn 1d91n 3T ANTAY

Y E
Aaioua1nanuduase umanuiinauenuINIes
UT21UAINIINABIAADOUUDIUNUITY (Schedule
Variance, Vg) Tunsaiidnsinmsiinulundazniie

=l ] 1 @ 9Y o 4 =
narfiarlimidu Tasladinisdszgndnguinis

) v
sz uAIAMIUATIANADUVDWNUIIUNIT 3 A UHAVD
Robert L. Carr (1993) agngumstsziiuainiiu
ARIAAADUYDILUNUIIUYDY Earned Value Analysis 311
a o ' P-4 ~ o ]
Han13A Iz NUINlesiFudaunalsi ldauumy
s 3 o A

(Scheduled Percent Complete, PS)meL“IJ?JiL%u@]ﬁu‘VI
A2591 187U TS uA U5 (Scheduled Percent

Complete due to Actual Start, Py, ) AITNANMIAUNATIN

o o A o 3 - '
ﬁumammﬁﬁnNm‘ngnmwumﬂuzﬂaimumimmm

[ £ o Y 1 A
nuenal s ldmsdszanamanuaaiamnaouved

AU TS AU TATINT (V.

s Start)uazm

A A o o Y =
ANUAATIAAADUIUBDIITINDATINITNINIY (VS rate) AN

o Y A o ¥ '
fﬂiﬂi1]Llﬂ!Wf)1/]1611’7yaﬂﬂlﬁxﬁuﬂ(ﬂﬂlﬂﬂﬂﬂn\lﬂﬁWﬂ

A4 A Yy o a =
Lﬂa’fJL!‘Vl’fJ’éJmJ11ﬂmﬂENﬂ'Uﬂ’J']iJL’ﬁu%iﬂﬂﬂﬂ‘ﬂq@

Abstract

Construction delay is a problem that usually occurs in most
mega projects because these projects have complicate
process and relatively duration. Therefore, performance
evaluation during construction is important. According to
the theory of project control system, schedule variance
(Vg) is the difference between BCWP (Budgeted Cost of
Work Performed) and BCWS (Budgeted Cost of Work
Scheduled). The calculation of BCWS is normally based
on a ratio of durations. That is, each activity it is assumed
that is performed in a uniform production rate. In practice,
a planner may schedule an activity with varying production
rates. Then schedule variance calculated from the original
theory may contain an error. This paper presents a method
of calculating schedule variance (V ), in a case of varying
production rates, by adaptive theory of schedule variance
developed by Robert I. Carr (1993) and Earned Value
Analysis. It is found that scheduled percent complete (P)
and scheduled percent complete due to actual start (Pg, ) is
equal to the summation of the percentage of work

scheduled in each period. Thus, the calculation of schedule
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variance due to actual start (Vs start) and schedule

variance due to production rate (Vg ) must be adjusted

_rate
so that the value of the overall schedule variance is close to

the actual operations.

Mgy

>

MIAIVANUAUNITNINY, nsUszluanIunIN
Tasams, sasimsiianlinei, anuaaiandeuvod

LAWY

1. N
4
% 1 1 a < o
TuilagiiudiTassmsneasvualvgimadumiuimou
[ IS o
wn'lidziu erasduinau so Wi auuniavang
I 9 £ @ ' = o Ao Y
Wudu F3lasansainaniinszuiumsaungudou
Y ' Y ' Y Y o
wagldszeznarnediteneudiauiy Tagdsumu
' Ay 1A Aa o ' Y Aa '
vidun lifiszunusmsdamsauneadaing 8ol
AWTaNIURNTTEZaIMIneas 19 ldaTImuIrIY
Y 3 9 v ] 1o ] =
18 Wuwaldauudnaseardinindiua geilynin

A S o o Y o Y Yo
Gﬂlllﬂﬂ@ﬂﬁlﬁﬂﬂWﬂiﬂﬁnlﬁﬂJigWﬂﬁ]ﬁiN ‘Vlﬂ‘l’i@illﬁ’iiﬂ
v

Y o 1 2K o 9 a [y A
Tadlsanas vedrudafudesnanulinarensy use

o q Y Y v a o Yy Xy
91%1’]111’“%1%9\1\111‘!?]'t’]\?flﬂlﬂﬂﬁﬂ]uﬂlu”l‘l]n FIFI AN

Y

4 v
{@orneaeaaeafe AaiuMITAIUANIRUNIUNDES 1

@

ngﬂ']i'ﬂi$!ﬁuﬁﬂTLlﬂ1W1uﬂ15ﬁ131u§4ﬁﬂ31%ﬁ1ﬂﬂ1

o

A o YY1 v =
DYINYI L‘Win‘VHGl‘ViPjﬂﬂﬁiN‘l/liTllﬂﬁﬁﬂTl«lﬂ?W"llﬁN

F
a =S

Tasans a agiiuTasmsnlseuisunsiiauinay
Aa o o ~ Y1 a v 9 A 3 J
FanuurEMITHaunIe B Raanuanusesing
UHU (Schedule) 961915 TetlRamsodSulyaudla'ld
Hunan  Tagngumsdsalduaaiunnlasanisin
A1THIAIAIINADIAIAADUUDIULANUIIY (Schedule
Vv [

Variance, V) Tuilagiiudeegunauuagiunidnsims
° ] ' A g =& Aa A

Maulundazyrarainsnminiy salunisdgiaau
1590a5 1M shnueniia lunsnduilosnninag
a1 1w Tuggduetalionsimsiiauniesnitlng
N300 NNNYHAVDININTTWB AN T Iaus AT

0310139 191u N Timd 19 de Mmldainu

ESEARCH AND DEVELOPMENT JOURNAL VOLUME 20 NO.2, 2009

AaIAIAABUYBINUNITR U AR 1dTAa
Rariounnanmiiuga

UNANR A UEIINIaNT YTz A A 1A
AAAIAADUVB ALY (Schedule Variance, Vvg) lums
guiluamdeaielunsdiisasimsiau lundazmioe
nan (Fu e aa9) fia ldwidu Taeshmsdsygnd
1’]i]Hf]m'i‘]J’izlflui"i1ﬂ’3111ﬂaW]Lﬂéi‘)ﬂﬂl@ﬁllﬂﬂﬁiﬂ%ﬂ 3
AUNHVDI Robert 1. Carr (1993) agngugmaseiiua
AYUAAIANADUVBUHUIIIYD Earned Value Analysis
«T;uﬁuﬁyqﬁdmgﬂaammumﬁm%’mmmmﬁﬁé’mmﬁ
Mauaed 1aun5amMmALAMARAB UV ALY

A o

Tumsainioasimsiianluasnlusaazwitenar 1@

2. MAIAMNANGO YD WNUIY

nguRlumsdsziduaaiuniwaimnisiiauues
Tasemsflegrarenguidleiu nilslungus i
1o Ao Earned Value Analysis 1agnguRaInaaiusn
HIMAIINARIAIAABLYBIUHUIIY (Schedule  Variance,

=l = 2 dy
Vv, ) TaemsnfTeuneuaail

Vs = BCWP- BCWS (D
k4 = o a "9 [
01 V< 0 WMBDIMIAUUUNIT IATINTAIFINI

NUUALIA

o BCWP= Budgeted Cost of Work Performed
— yamvesSinanuiih 1805 e Jui
Wsan
BCWS = Budgeted Cost of Work Scheduled
— yamvesSnanuiinasih 1dau

UAUIY 2 TUATNTN



AAaNIINA1T AUTLATHLATWAILN T 20 a1Tuf 2 w.A. 2552

4% U

gammamumuunu\ _a=="]

(BCWS) e

v S ATINATINUAAN T30
Usinunuiin ‘

T un Ty —»

” e o
HAAERIMIIES
(BCWP)

iwdanuiaeman >

i 4
— AN
{ e Juimenu

a o o & ! v ]
31]7] 1 ANUFUNUTIECHINIAULASAIUNIIN U

YRINTN Y

113) f.61. 1993 Robert 1. Carr lavisuuudfnlu
FIUVDIANVAAIAAADUNABINVLINUAIY (Schedule
Variance, V) Tuugiagaumgiuana1aiuaa Carr. (1993)

Y a ' A a 4 yy
Taesuieinnisaaramasuvosunuanavuldain 3
Y
AUNAHANALL

o a9 ' o Ao Y A
1) 'Juﬁll@]uIﬂ5§ﬂ1illllﬂﬁﬂﬂﬂmﬂ1ﬁuﬂ]l'f] Hio S #S
S a

Min(D,,Dy, )-Min(Dg,D} )

Vv =C 2
s_start b D @
b
2) Usinanuaeataddsunlas nie Ub = U
1 1
Vo quan ~ bVl y T ®
_q Up Ub

[ o d' Y 1 @ [ Y d‘ Y
3) da31m s 1dluuaaz Su ldmdunnamu 13
Ua U

N30 —& % -2
D, ” D,

c, (U, U
V- Min(D,.,D, )2 —2-—b
3 u, (D, D

“4)

% LI

ESEARCH AND DEVELOPMENT JOURNAL VOLUME 20 NO.2, 2009

1o D = the number of days to date since actual start of
a

activity

D b = budgeted duration to complete the operation
Ds = the number of days to date since scheduled start

of activity

Cb = budgeted cost to complete the operation
Ua = actual units performed to date
U b = budgeted output units

U o = projected output units
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